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_This invention.-:retate: to a record changer 

phonograph .and, more«particularly to a-,recrd 
- changer phonograph of .the record dropfeed or 
..-gravity-feed type in which £he- records may be 
automatically playedon both o their opposite 
sides. 
The prime object ofïour present invention con- 
tors. about the provision" of. a  record, changer 
.phonograph in which there are arranged inver- 
tical superposed relation a-record supply station, 
a..record playing -station..and  Dlayed- record 
receiving station, and in which the mecords, drop- 
 fed individually from:the.supplystätion  are 
played on their opposite-sides, ai the playing sta- 
.. tion from which the individual played records 
are then drop-fed t« the record receiving station. 
Another object of our.,present in/ention is 
.  directed to the provision ofsuch, a-record changer 
phonograph designed to permit a. supply ofïrec- 
. ords to be. selectiely-played either: on their oppo- 
.site sides or on one sideonly. 
A further object of the-invention pertains to 
the provision of a record changerphonograph of 
this nature in which either or both of the above 
stated objects may be.achieved or-carried: Out 
 with a record suDply containing intermixed rec- 
ords of different sizes-such.as 10 and:12 inch 
records. 
in carrying out these statedobjects, i is .the 
further, aim and achievement of the preSent 
invention to produce: 
(!), A. new and improved reprodúcer or ,.tone 
arm assembly for playingtheopposite'sides of a 
record at a, playing station; 
 _(2) A new. and .improved,tone. arm- ïssembly 
35 
 and operating -mechanism. for: :the =record, 
changer; 
 (3) A novel mechanism for automaticallycon- 
£olling the. initial .playing position  of. the 
. arm for a record changer in which the record at 4o 
the playg, station is-to be plaFed on its oppo- 
,site sides or selectively.on..one side «only; and 
(4) Anovel mechanism for.bringing, the ,pho- 
nograph record changer to a stop  after ,the .last 
record.of the record,supply fed to the playing 45 
.station, bas been-played- on ifs ,two sides, at the 
.playing- Station. 
 To the accomplishment of -the.oregoing ,and 
. such other objects-, as may-. heeinaftm,; äppear, 
 he. invention  pertains, to..the,: record: changer 
phonograph:and the-/arious component:mecha- " 
nisms thereof, in combination, and subcombina- 
tion, as sought to be-defined in the appended 
claims and as described in the following specifi- 
.cation taken together, with: the: acc0mpanying 
 drawings, in :vhich: 

OFFICE 

-2 
Fig. 1 is .an elevatlonl vieïv, of. the :top. f the 
records,changer phorograph: of: our. invention 
,-showing.. the position, thê- parts ássume when 
ready for bottom side playing of a record; 
5 Fig. 2 is a similar-vieW thereof and showing 
the position the parts-asume when ready-ortop 
side playing of a record; 
Fig. 3 is a top plan viewtheeof: dràwn to a 
- .somewhat larger scale; 
10 ..- Fig. 4 is :a fragmentary view taken in 'cross- 
section in the plane of the line  bf.Fig: 3; 
... Fig. 5 is a: fragmentar-view taken:in: cross- 
section.in.the plane of thb line  ofFig.»3:but 
showing the parts in a :somewhat differen Posi- 
15 tion than the position shown in Fig. 3; 
Fig. ô is-a vertical elevational .view:With':prts 
shown in section of the reproducer0 :t0ne:arm 
and its supportingand opergting mechanïsm; 
Fig. 7 is a vie of theltter:taken ifl cos--sec - 
0. tion in the plane of thë line  of Fig. ô; 
' Fig. 8 is afagmentary view of tle tOnC.arm 
and support shbwing théame in one of the-posi- 
tions assumed during it op-eration; 
Fig. 9 is a view simflar to -Fig. 8 sh0Wing the 
5 parts in a different p6sitiori of 0peration; 
Fig. 10 is a view o tlie réproducer or tone arm 
and the support thèrefor Corresp0nding to Fi. 6 
but showing the parts in a different Positïon; 
- Fig. 1! is a fragmentary top plan view. (with 
a"par.t shown.in section) of.part of the phono- 
grapli apparatus depicting a movement o: the 
tone arm; 
Fig. 12 is an elevational view sh0wing: the 
related mechanism for 0perating the tone:arm 
and the record  rotating :means of the Phono- 
graph; 
Fig. 13 is an elevational view of .thè Cam 
mechanism for operating the toné"ni:shoWng 
-one operative phase thereof; 
Figs. li to 18 are fragmentary -iews of this cam 
mechanism showing sequential diff, erent opera- 
tire phases- thereof; 
Fig. 19 is a bottom plan view dawn to an 
enlarged scale (compared t0 Fig. 3) showing Con- 
trolling parts of the phonograph and depicting 
-one stage of the operation thereof; 
Fig. 20 is a top plan view of the main parts of 
the mechanism .shown in Fig. 19 and depicting 
a ifferent stàge of the operation thereof, Fi. 20 
0 being a view taken in cross-section in the plane 
 of.-the line 2}2} of Fig. 21; 
Fig. 21 is a view of Fig. 20 taken in the planes 
of the.line 2 --2 of Fig. 20; 
 .Fig. 22 is a.top plan view of part of the.meha- 
5=:aism shov-n in Figs: 19 and 20, but in e ïiiffeënt 
::stage of operation; 
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Fig. 23 fs a development view of the cam 
mechanism shown in Fig. 13; 
Fig. 24 is a top plan view of the cam shown in 
Fig. 13 but drawn fo a Iarger scale; 
Fig. 25 fs a fragmentary view of the cam of 
Fig. 24, taken in cross-section in the plane of 
the line 25--2-3 of Fig. 24; 
Fig. 26 fs a bottom plan view of said cam 
mechanism; 
Fig. 27 fs a view of said cam mechanism taken 
largely in section in the plane of the line 27--27 
of Fig. 26; 
Fig. 28 fs a view thereof taken in section in the 
plane of the line 28--28 of Fig. 27 and showing 
the parts in one stage of operation; 
Fig. 29 fs a view similar to Fig. 28 but shows 
the parts in a different stage of operation; 
Fig. 30 fs a fragmentary view taken in cross- 
section in the plane of the line 30--3{} of Fig. 27; 
Fig. 31 fs an elevational view taken partly in 
section in the plane of the line 3f--! of Fig. 32 
of the central spindle of the phonograph with 
its appurtenant mechanism; 
Fig. 32 fs a top plan view with parts broken 
away and other parts shown in section of certain 
operating mechanism for the phonograph located 
below the platform support thereof; 
Fig. 33 fs a view of the manual lever controls 
taken in cross-section in the plane of the line 
33--33 of Fig. 3; 
Fig. 34 fs an elevational view with parts shown 
in section taken in the plane of the line 34--34 
of Fig. 39, of mechanism for controlling the 
initial playing position of the tone arm and for 
controI]ing the operation of the stop means for 
the phonograph; 
Fig. 35 fs a view similar to Fig. 34 showing the 
parts in a different operative position; 
Fig. 3.6 fs a fragmentary view of the mecha, 
nism shown in Fig. 34 and showing the parts in 
another different operative position; 
Fig. 37 fs a view taken in cross-section in the 
plane of the line 37--3 of Fig. 34 and showing 
the parts in one operative position; 
Fig. 38 is a view of parts shown in Fig. 37 and 
taken from the saine viewpoint and showing the 
parts in a different operative position; 
Fig. 39 fs a top plan view of the mechanism 
for determining the initial playing position of 
the tone arm and for determining the stopping 
of the phonograph, this view being related to Figs. 
34 to 38; 
 Fig. i0 fs a view similar to Fig. 39 showing the 
parts in a different .operative position; 
Fig. il is a bottom plan view of the mechanism 
for controlling the stopping operation of the 
phonograph; 
Fig. 42 fs a side elevational view of the appa- 
ratus shown in Fig. 41; 
Fig. 43 fs a front view of the apparatus of Fig. 
42 taken in section in the plane of the line 3--43 
of Fig. i2; 
Fig. 44 fs a left side elevational view o the ap- 
paratus shown in Fig. 42; and 
Fig. 45 fs a detail view of part of the apparatus 
shown in Figs. 41 to 44. 
GeneraI assembIy and operaion o! the record 
]eed and playing mechanisms 
Referring now more in detafis to the drawings, 
and referring first to Figs. 1 and 2 thereof, the 
record changer phonograph of the present inven- 
tion comprises in one of its broader phases a 
drop-feed, double-side-playing record changer 
phonograph having in vertical supeposed relu- 

4 
tion a record supply station generally designated 
as S, a record playing station generally des- 
ignated as P, and a played record receiving sta- 
tion generally designated as R, and comprising 
 means for supporting one or more records such 
as the supply of records ! at the record supply 
station, means for drop-feeding a record from 
the supply station such as the record 2 to the 
playing station, means at the record playing 
lO station for playing first one side such as the 
under side of the record 2 (see Fig. 1) and then 
the other side such as the top side of the record 
2 (see Fig. 2), and means for then drop-feeding 
the played record 2 to the played record receiv- 
15 ing station such as fs illustrated by the records 3 
at this latter station. 
The means for supporting the record supply 
a the record supply station S may take the form 
of any known magazine supporting means for 
20 record changers of the drop-feed type, and iu 
the present embodiment of the invention such 
means is combined with the means for drop- 
feeding a record from the record supply to the 
record playing station, this combinative means 
'25 being embodied in a mariner to be described 
more in detaiI hereinafter in the central spindle 
device genera]Iy designated as A. This central 
spindle device supports a stack of records ! at 
the supply station as depicted in Figs. 1 and 2 
30 of the drawings, from which the bottommost 
record fs drop-fed in the operation of the ma- 
chine to the playing station P, guided thereto 
by the said central spindle. The record 2 is 
supported as a single rëcord at the playing sta- 
35 tion, and after its opposite sides are played it 
is drop-fed to and stacked on a stationary plat- 
form  which may be provided with the receiv- 
ing stud supports , , movement from the p]ay- 
ing station to the record receiving station being 
49 a]so guided by the central spindle A, the played 
records stacking up into the record stack  shown 
in Figs. 1 and 2. 
The means at the record playing station P 
or playing first oneside and then the other 
45 .side of the record comprises in combination, a 
reproducer or tone arm B which fs operable fo 
a position for playing the bottom side of the 
record depicted in Fig. 1 and to a position for 
playing the top side of the record depicted in Fig. 
0 2, and a record rotating mechanism generalIy 
designated as C which fs operable as indi.cated 
by the arrows in Figs. 1 and 2, of the drawings 
for rotating the record 2 in the playing posi- 
tion first in one direction for bottom side play- 
 ing and then in the reverse direction for top 
side playing. 
Preferably the rec)rd rotating means C bas 
embodied therein means for supporting the rec- 
ord at the playing station and this part of the 
0 mechanism generally designated as D fs com- 
bined with two other spaced supports D' and D  
or receiving and supporting the record at the 
playing station 
These record receiving and supporting means 
 D, D' and D  are a]so preferably ruade to con- 
stitute the means for drop-feeding the record 
from the playing station fo the played record 
receiving station after both sides of the record 
bave been played at the playing station or after 
70 oneside ordy of the record bas been p]ayed af 
the record playing station if and when such 
latter method of playing is selected as the op- 
eration ïor the phonograph. 
The record receiving and supporting means, 
D, D' and D , and their operation to receive 



a record at the playing station and.:to .:drop- 
îeed  record .therefrom .to .the record receiving 
station is. best: dpicted in. Fig. 3 of. the drawings 
(taken :together .with .iVigs. 1 and .2). When 
-moved fo the full line .position_ shown, in .Fig..3, 
these record receiving.and supporting .means D, 
D' and D 2 are in a position to intercept and 
receive _the lowermost record dropped from the 
stack:supp!y | and.fo support .the saine for a 
playing operation. _As .will .later develop, this 
means also embodies .driving elements which 
rotate the record_at the playing station .in either 
of its opposite directions. When a .record bas 
been .played at the .playing station,-the record 
receiving and suppor.ting means D, D' and D 2 
are then  moved (simultaneously) ..to .their .dot- 
anddash .line positions shown_.in Fig. 3 and.in 
their movement to such positions the played 
record 2 is released from the said. supporting 
means and therefore is dr0p-fed to the record 
receiving station R. When returned, fo theirfull 
line positions, the receiving and. supporting 
means D, D' and D 2 intercept, receive, and drive 
he next record fed from the bottom of the .rec- 
ord stack | at the supply station. - 
Record supporing-and record ]eedingmechanism 
The mechanism or supporting the records in 
stack at the record supplystation S and-individ- 
ually at the record playing station P and for 
feeding the saine from the supply station to the 
playing station and-from:the plaYing station to 
the record receiving station may be first fie- 
scribed and byreference to.Figs.l to 5 andFigs. 
31 and 32 of the-drawings. 
For supportinga stack of records-at the supply 
station-and feeding individual records therefrom 
to the-p!aying station, the central spindle.mech- 
-anism A aforementioned is provided. This cen- 
tral spindle mechanism is ofa known construc- 
tion. !t comprises (see Fig. 31) a spindle sleeve 
6 fixed to the platform  by means of a glacial 
and a nut 8 within which is eccentrically mount- 
ed an inner sleeve 9 to the top of.which is affixed 
a button   and to the bottom of which is flixed 
a pinion ! |, the imxer s]eeve extmoEding at its 
per end into a spindle cap 2. The cap |2.is 
fixed te a shaft |3 located and rotatable within 
the inner s]eeve 9 to the bottom of-which shaft 
is fixed a collar |4. Thus both the inner sleeve 
,9 and the shaft  3 are eccentrically and rotatably 
mounted in the spindle sleeve 6. The top of the 
spindle sleeve 6 which may be formed by the plug 
or closure |5 has a top surface which forms a 
shoulder | 6. 
The spindle cap |2thus eccentrically mounted 
is movable from the eccentric position.Shown in 
Figs. 1 te 3 and 31 fo a position concentric with 
the sleeve-. In its eccentric position the cap 
receives the record stack |, the bottommost rec- 
ord of which tests on the buttonï8 (see Fig..1 
and Fig. 2). For removing a played stack Of 
records from the record-receiving station l,-the 
spind]e cap |2 is moved to its concentric.position. 
ï,Vhen in this position,-thestacked records at the 
record receiving station may-be lifted and re- 
moved from the central spindle. Thecollar 
hoids the spind!e cap in its two positions,this 
co]laï being engaged by a leaf spring (hot shown). 
The button !  acts as the record feeding means 
for feeding the record from the supplystation to 
t.he playing station, actuated.by the innersleeve 
9 and the pinion | |. The pinion t ! is-connected 
fo be oscillated by a can] operated lever | (Fig. 
32) fulcrumedat |8 ad pïovided with rack"teeth 

 19: meshing with..the:pinion, the lever being .pro- 
vided_:at:its oppositearm .with a cam follower 
During:an. operating cycle of the machine 
a record change), the lever I is oscfllated. In 
8 ifs îorward strokeas indicated by the arrow 
(Fdg..32), the pinion Il and consequently .the 
 btton I0 areoscillated over an angle.of 180de- 
gees. When this- takes ..place, the button I 
.modes from its record supporting position shown 
1 .in.gs.:l:nd:2:.to  position 180degrees there- 
ïrom=and_concentricwith the spdle cap 12 md 
 £hus ço:the posit!en-shown. Fig. 31. The record 
sck  £herefore drops u. distance :equl to the 
thicxess:of ;the butn.lO (the tckness ofu 
15 record), mïd the stack is-then supported in-posi- 
.tion..with£he lowermos record engging the top 
sho.ulder-I, of e-spdle:sleeve 6. The button 
1.0.is-at such rime located:within the hole of 
 bòt£ommost record. Completing the oscillating 
0 cycle,- tht is, when :the.-lever moves through 
return«s£roke:dicutedby thearrow ee2 (Fig. 32), 
:the:button l.'moves:ack:to its position shown 
in oEgs. I and2 rand therebymoves .the lower- 
most: reord fo .a .position concentc  xth the 
 spindle:sleeve-@;-this loweost record, being 
therebF freed :fromthe stack, drops from the 
 stack to :the .playing:position P. e button 
inthis.return:partof its .cycle a!so interposes.it- 
 self:;as=a: support-for the :remaining records in 
2o the stack.with the:resultthat the remaing rec- 
:ords: :are then supported :in the condition shown 
-in Figs.:1 and 2. 
e supportg means for the:recor at .e 
playing station .and the means for feeding a 
25.played record to the receiving station compris- 
 Jng:.he supports D,D'and  are shown in detail 
in igs. 4 and-.5, Fig..4 representing the con- 
.structionof :each:ofithe supporting means D' and 
.D 2 . 
 For :the Tecod supporting and droplfeeding 
operati,the supporting" means D (see particu- 
lrly: g. 5) comprises a mount , here shown 
Ushaped; fitted to:a-coilar 24, the latter oscil- 
-ttably. mounted in.the platf0rm 4, and an arm 
4 2 .secured:to :mxd extendg transversely from 
the mot.23,»the said a carrying:at its end a 
record.receiving e!ement here in the form of a 
driving..«heel 2. Bymea of this cmtruc- 
,tions, .the supporting means .D .is oscillatable be- 
ween .the full and dot-and-dash line sitions 
:shown in 
e supporti:means D' (and ) comprises 
as shownin:g. 4 a mount 2, hereshown as 
tuhularinfm, oscillatable in a sleeve 2fixed 
.. -to theplatform, a collar 2 being attached to 
 thebottom. Ofthe mount, and an.arm  exten- 
ing transversely inwardly of the mount, the said 
arm being provided:a its inner md with a record 
.reeivingelement,here in the :form of an idler 
60 whee! . By means 0f this construction, the 
supçorting means D' (and D 2) is oscillatable on 
the sup.porting-p!atform between thëfull and the 
 dash-dotline positions shown.inFig. 3. 
Simultaneous osefllating_ movement is.imparted 
6 to,ll t.hree supporting means D, D' and D  by 
means of a .ban-2 (see particularly Fig. 32) 
which.issecured .at the several points shown to 
-the collars 2g and,2.. bymeans of the secuing 
 elements 33,-33, the banal..32 being connected by 
70 £he securng=element 4to alever- fulcrumed 
as,at  having a free.arm 7 provided with.a pin 
38 which is enaged by the rack arm of the lever 
, the .lever 35 being spring-loaded for return 
movement-by means.of the spring 9. By refer- 
$ ence-to-Fig. 2 it w-ill-new beseen that the lever 



,601,986 

7 
35 has a forward oscillating stroke represented 
by the arrow 40 and a return oscillating stroke 
represented by the arrow 41, these strokes 
ing in response to the oscillating forward and 
return strokes imprted fo the actuating lever ! . 
Upon the inward stroke of the lever 35 the sup- 
porting means D, D' and D  are thus moved 
from a record supporting fo a record non-sup- 
porting position (Fig. 3), thus releasing a played 
record and permitting the saine to drop-feed to 
the record receiving station R; upon the return 
stroke of the lever 35, the record supporting 
means are oscfllated back fo their return position 
for intercepting a record drop-.fed fo the playing 
station from the supply station and for support- 
ing (as well as driving) such intercepted record. 
The relation between the cycle of operation of 
the two drop-feeding means may be conveniently 
described ai this point. Upon the forward stroke 
of the lever  and, therefore, upon the forward 
stroke of the lever 35, a record supported ai the 
playing station is released and is drop-fed to the 
record receiving station. Upon the return stroke 
of the lever  and consequently upon the return 
stroke of the lever 35, the supporting means D, 
D' and D  more into a position for intercepting 
and receiving a record fo be played. If is ai the 
end of this return stroke that the feeding but- 
ton  0 moves the bottommost record of the supply 
stack fo the spindle concentric position, and if is 
thus ai the end of this described cycle that the 
new record is fed from the supply station S to 
the p]aying station P. 
The reproducer or tone arm and its support 
are designed for automatically first playing one 
side and then the other side of a record at the 
playing station. To this end the tone arm B and 
its support are Vertically movable for successive- 
ly positioning the tone arm first on one side of 
the record and then on the other side of the rec- 
ord, the latter being fixed in a horizontal plane, 
the tone arm and ifs support being also automat- 
ically moved horizontally into and out of play- 
ing position. The tone arm and support and 
these movements imparted thereto are particu- 
larly illustrated in Figs. 6 to 10 of the drawings. 
Referring now fo Figs. 6 to 10 of the drawings, 
the tone arm and support comprise a reproducer 
or tone arm 42 mounted on a support 43, the tone 
arm being provided at its playing end with a pick- 
up device 44 which may be of the crystal type. 
A single crystal pick-up may be provided having 
on ifs opposite sides the two styli 4 and 45 for 
bottom and top side record playing respectively. 
Electrical connections to the pick-up device are 
by way of the conductors 4 which extend 
through and are housed by the tubular part of 
the tone arm 42. The tone arm may convenient- 
ly be formed by a central tubular part 45, a 
terminal plate part 49 which supports the pick- 
up, and an opposite terminal box part $. The 
tone arm is pivotally mounted for movement 
within limits in a vertical plane on and relative 
fo the support 43 by being pivotally mounted at 
§! to a horizontal bar 2 fmed to and extending 
from the support 43 which latter, in the embodi- 
ment shown, comprises a rod which is mounted 
for vertical or axial movement in the bearing 
piece 3 secured fo the platform  of the phono- 
graph. 
The tone arm is movable or swung horizontally 
into and out of playing position with either the 
top side or the bottom side of the record ai the 

8 
playing station, four operative positions of which 
are depicted in Fig. 11 of the drawings. The tone 
arm is moved vertically to the playing positions 
for opposite sides of the record, and four of such 
 positions are depicted in Figs. 6, 8, 9 and 10 of the 
dravings. These positions will now be first de- 
scribed. 
When the machine is started, the tone arm 4 
11). In the first operating cycle (for either top side 
or bottera side playing), the tone arm 42 will be 
automatically positioned in ifs initial p]aying po- 
sition b for a 12 inch record 2 and will be automat- 
ically positioned in its initial playing position c for 
a 10 inch record 2. The tone arm will then be 
moved by stylus engagement with the record to 
the innermost or end position d. Upon reaching 
this end position, the tone arm will then auto- 
matically be moved away from record engage- 
ment and will be moved to ifs initial or outside 
position a, and if another record is to be played, 
will be automatically returned to either ifs b or c 
position depending upon the size of the record to 
be played. 
In the sequence of playing the opposite sides of 
a record , the tone arm will be positioned first 
for one side playing and then for the other side 
playing; and in the embodiment here iilustrated, 
the sequence is bottom side playing first and top 
side playing next. In the movement of the tone 
0 arm for this sequence, the tone arm assumes the 
four different positions w, x, y and z depicted in 
Figs. 6 and 10 of the drawings, these positions be- 
ing respectively as follows:--bottom side playing 
with the tone arm out of record engagement, bot- 
35 tom side playing with the tone arm in record en- 
gagement, top side playing with the tone arm out 
of record engagement, and top side playing with 
the tone arm in record engagement. For bot- 
tom side playing, the stylus 45 is operative, and 
0 for top side playing, the stylus 46 is operative. 
A complete sequence of movement including 
the horizontal and the vertical movements im- 
parted fo the tone arm for the p]aying of the 
opposite sides of a record just moved fo the p]ay- 
45 ing station P is as follows: the tone arm A is 
first moved to the position w--b for a large size 
record or w--c for a small size record, the tone 
arm being now ready fo be moved into record 
playing engagement. The tone arm is then 
50 moved fo the position x--b or x--c (depending 
upon the size of the record), and, therefore, into 
engagement with the initial groove at the bottom 
of the record. The bottom of the record is then 
played moving the tone arm to the position x--d. 
5 Ai the finish of the playing of the record, the 
tone arm will be automatically moved first away 
from record engagement to the position w--d and 
then will be swung outwardly to the position 
w--a at which point the tone arm will be bodfly 
60 lifted vertically fo the position y--a. Thereupon 
the tone arm will then be swung inwardly into 
its initial playing position y--b or y--c depend- 
ing upon the size of the record, whereupon the 
tone arm will be dropped into playing engage- 
65 ment with the top side of the record into the 
position z--b (or z--c). The top side of the 
record will thereupon be played until the tone 
arm reaches the inner terminal position z--d, 
whereupon the tone arm will be automatically 
70 lifted to the position /--d and then swung out- 
wardly to the position y--a after which the tone 
arm wfll be bodfly moved downwardly or dropped 
fo the position w--a and thus in a position to be 
moved into the initial playing position for en- 
75 gagement for the bottom side playing of the 
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next record 2 which 'is-drop-fed fo the playing 
' station P. 
For imparting: these movemerftsto the tone 
arm, the support 43/therefor is vertically or axial- 
ly movable between.the loer and upper positions 
 illustrated in Figs. 6 and-10 ofthedrawings, and 
is rotated horizontally about the axis of thesup- 
port between the extreme:positions,shownin Fig. 
11 of the drawings. oEhe toné arm 42 ,andifs 
mounting or support43 are preferablyso de- 
signed that for top'side playing.the tone-arm is 
 weight-loaded and for bottom side .playingitis 
spring-loaded. This construction affords-the 
right degree of pressure fo be exerted on the 
sty!us for playing both of the .opposite sides :of 
the record. To accomp]ish these desired ends, 
the tone arm 42 is pivotally mounted.as aforesaid 
by means of the pivot5 on the supp0rting:bar 
52 between lirnits, the said ]irnits bing défined 
by the two stop memberS. (adjustable)5-and 
mounted on the box pat.  of . the tone:.ar-m-in 
positions fo engage or-to-be engaged-by thé sup- 
port bar 52. Surrounding. tlie rod suppOr.t 
a compression spring,SG the upper end of. which 
is adapted fo engage thetone arm:box: part 5{} 
and the lower end of which,is-adapted fo engage 
a. flange 5 of a coltar ». the collarbeing--axially 
and rotatably- rrfovable .on, the, rod. support, 4. 
The rod- support 4s.a-]se-provided-with-a_.pin 
which mates wi.th an h-shaped slot 5{} ,formed 
in the collar. - 
With this construction the ,fêllowing funbtions 
are accomplished.'---fer- b0ttëm--side playing, the 
spring 5 iseffective for.spring-loadingthe tone 
arm and for toi>side p!yfl-ig-.the weight of:the 
tone arm is utilizëd fer  weightloding the:same. 
The weight-load and. spring-load may be.readily 
determined-so thatthe.proper engagement pres- 
sure between the stylus .and- the -record is Secured 
for both the bottom- side playing'and- the top side 
playing of the record The-collar 55 so unctions 
that if not only provides a-bearing and hblder for 
the spring 56, but- it :is :m0vable- awayfrom fixed 
parts of themachine, duving,,theplayïng Of--,the 
bottom side-of.the record.-so, as:to  eliminate-any 
resisting friction that weuldbe otherwise.due 
the same. 
The operation .of this recitd, mechanism may 
be more ffilly seen-b.-fdllbwing-through aser 
quence-of movementbf.-the tone-am: When the 
tone arm .is in the-poSitfon-w---a .the tone urm 
support  s in the position sh0wn- in Fig; 8 vith 
the fiange of the collar-58 in engagement with 
the stationary bearing-3 'and the spring 
compressed condition. The .tone arm 42 is there- 
by moved fo- the poition-shown -in Fig.' 8,: the 
stop 5 .being,in. engagément with'the bottom side 
of the support.bar 52/this being oneofthe limit- 
ing positions of the'ton arms.- Duringth-initial 
rotation of-the-support.43,-the-pih-59 moves h0r- 
izontally in the vide.part "ofth sl0t 5} and there- 
after the collar 5 is rotated-until- he t0ne arm 
assumes the position ---- (or w--c) . Th sup- 
port 4 is then .lifted for moving .the.t0në arm 
into bottom side record. ngagement andthh:to 
the position --, or --c, the ,poitïon shoïv'rï in 
Fig. 6 of th drawings. " Ttie.collar 5$:has-there- 
by been lifd fo diengage the bearingS$and 
the spring SG ,in compressed condition exert.the 
degree of pressure necessary t6 spr.ing-loàd-the 
tone arm.- The tone.arm, however, has been de- 
pressed against th action-of the spring, away 
fr0m its w position, thereby relieving .the-tone 
arm from the stop.. 55:-and permittln the,.degree 
of vertical pi#oral rnovementof.he.tone rmon 
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ifs support necessary for a playin operation. In 
the continued operation of the machine thWre- 
verse movements of the parts just described will 
take place up fo the point that the tone arm reas- 
5 sumes the position --«. The support 43 is there- 
uponaxially moved to-the position y-- depicted 
in  Fig 9 of the drawings. In moving to this posi- 
tion, .the collar, 55 drops fo the position shown in 
Fig» 9, thereby releasing the spring 56 from the 
l0 Zone arm and permitting the weight alone of the 
tonearm fo become active. In this position the 
top:stop 54 of the tone arm box 5{} engages the 
top side of the support bar 2 as shown in Fig. 9, 
this being the other ]irniting position of the tone 
] arm. The :forte. arm is then moved into the posi- 
tion y--b or y-=-c and thereupon into initial play- 
ing.engagement-with the record fo the position 
--b or --c. When moved fo the last men- 
tioned position, the stop54 is lifted free from the 
.{} bar 52 (see dot-dash line psition inFig. 6), and 
the tone arm is thereupon permitted the free ver- 
tical movement about ifs axis necessary or desir- 
able during, the playing of the record. The re- 
versing of these latter mentioned operations 
 takes place.when the tone arm af the end of the 
playing of the top side of the record is lifted 
from the record, swung outwardly, and theï 
moved £o a position for bottom side playing. 
{} Tone-- arm opera-ing mechanism 
Tle-mechanism.-for-operating the tone arm 
through.the..described sequence-of operations 
may be described-by reference fo Figs. 6, 7, 10, 
11, 12 t0 18, and23. This-machanism comprises 
 .a-main cam-M-suspendedly mounted for cyclic 
rotation  from the phonograph platform 4 in 
the.braclèt 6 provided with camparts con- 
nectedthough the medium of- cam followers 
for operating the tone arm support or mount 43. 
40 The cam M-in the embodiment shown com- 
prises  a cylinlrical or drum-shaped member 52 
peripherally fomed with an operating gear 3, 
the cylindrical "side wall 54 of which is provided 
or formed .with a first cam part 65 for operating 
the'tone :arm for top side playing and a second 
cam part 5 for, operating, the tone arm for 
b0tom side: playing; and another, as, for ex- 
ample, the toPwallS .which is provided or formed 
with a=:third:cam.part 55 for swinging the tone 
arm fo and from playing-relation.with the rec- 
ord The:cam- parts 55 and66 each preferably 
comprises an annular-cam track. The .cam Part 
5$-is,of a compound-nature best depicted in 
Fig. 7-of the drawings, Coacting with the cam 
traCks-5and 5, is a cam follower device com- 
prising in the embodiment shown a cam-pin 9 
fixed fo .a,plunger {}-vertically movable in a 
cylindrical ,pot  . The--cylindrical pot is lon- 
gitudinally -sltted-at 2 'and this in conjunctión 
with the follower pin 59 constrains the plunger 
 for vertical movement in the pot. The tone 
arm rod . support 14 is rotatably fitted ai ifs 
bottom end. in the plunger  so that the rod 
support 4is verticallymovable.with but Is ro- 
tatabie inthe, p!unger. - Matfl]g with the.cam 
trackï isanother  cam follower device com- 
prising "a-,-cam-pin'  secured- fo 'a' sWeep-; arm 
4,. the-said sweepïarm-being:suspended from the 
platform 4  by !means , of the .fork::5, _th: sweëp 
arm being:,rotatable-iri, sid fork-- and aSbut: the 
ais - of the  rod . support: 43r The - attaching 
bearing :.6. oïthe-sweep:leverïs ,provided with 
apin , (Pig, 6)-' whichipr0jects,:intC,a .longi- 
tudin-al groove"$formed 4n :therod: sùpportf43. 
The annular cam tracks  and 65 arê' bst 
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shown in the devetopment of the cam side wall 
depicted in Fig. 23. These cam tracks are shaped 
as here shown comprising annular cam grooves 
provided with a cross-interconnection 78. This 
cross-interconnection forms part of a means for 
causing the cam follower 68 fo coact first with 
one cam part or track 65 and then with the 
other cam part or track 66 for effecting suc- 
cessive ptaying of opposite sides of the record. 
Ai this cross-connection 78 there is provided a 
mechanical switch device or frog 8} v¢hich is 
controtled for directing a cam follower from one 
fo the other of the cam tracks for accompIish- 
ing a number of purposes fo be described. 
The compound cam track 68 and ifs coopera- 
tion with the sweep lever 74 are in themselves 
known and are shown and described, for exam- 
ple, in the copending application of Kenneth 
1%. Bender Serial No. 565,588, now Patent No. 
2,545,643, for Record Changer Phonograph, filed 
 November 29, 1944. In a cycle of rotation of 
the cam M, the sweep arm 74 beginning with 
ifs tripping position shown in Fïg. 7 is swept 
outwardty by the engagement of the cam fol- 
lower pin 73 with the inner cam rib 8| and is 
moved thereby into the space between this cam 
rib and the cam track 68. Further rotation of 
the cam then causes the foIlower fo be engaged 
by a leaf spring 82 anchored ai 63 in the top 
walI of the main cam for moving the sweep 
 lever inwardly fo an initial ptaying position for 
large or small size records, the latter position 
being determined by other mechanism fo be de- 
scribed. The outward and inward swinging 
movements of the sweep arm 74 are transmitted 
by the etements 76, 77 and 76 and the support 
.or mourir 43 of the tone arm fo corresponding 
outward and inward swingïng movements of the 
tone arm. 
. The movement of the cam follower pin 68 in 
the annular cam track 65 and 66 and the cross- 
interconnection 78 determine the bodily vertical 
movement of the tone arm B as above described, 
the vertical movement of the ïollower pin 68 
being translated into the corresponding vertical 
movement of the tone arm support rod 43 by 
the means comprising the pIunger 78 and ifs 
connection fo the rod 43. If wilI be observed 
that the rotation of the rod in the plunger en- 
abtes the rod fo be also rotated by the sweep 
arm for accomplishing the in and out sweep- 
ing or shifting movement of the tone arm. 
The Stationary or home position of the main 
cam M is that shown in Fig. 6 of the drawings. 
Figs. 13 fo 18 show this main cam in various 
phases of ifs operation for moving the cam fol- 
lower pin 68 and consequently the tone arm 
and ifs support vertically ttu-ough various posi- 
tions for top and bottom side playing Of the 
record. By reference to these figures and the 
development view of Fig. 23, the complete se- 
quence of operation for top and bottom side 
playing may be described. 
It wfll be assumed for á starting point that the 
tone arm bas been located ai ifs initial playing 
position for bottom side of the record. This is 
the position shown in Fig. 6, the cam M being 
stationary. The record is played and the sweep 
lever then assumes the position shown in Fig. . 
When the terminal record groove is reached, the 
machine is ipped and the operation of the cam 
M is initiated. The cam is rotated for a com- 
plete cycle or revolution in the direction indi- 
cated by the arrows in Fig. 7, Figs. 13 to 18 and 
Fig: 23. 

19. 
The vertical movements imparted fo the cam 
follower 68 and consequently fo the tone arm for 
successive cycles for the playing of both sides of 
the record may be traced by reference fo the 
 cam development shown in Fig. 23 of the draw- 
ings. The cam follower 68 s in its starting posi- 
tion in the bottom cam track 66. In the first 
cycle of rotation of the cam, the cam fotlower 58 
will move through the track section e of the lower 
, cam track 6@ for causing the movement of the 
tone arm from its x position to ifs w position 
(Figs. 6 and 10). When the cam follower moves 
through the track section ], this position is held 
and it is during this period that the tone arm 
15 is swung outwardly fo ifs a position. IOE the con- 
tinued rotation of the cam, the cam follower is 
constrained to move through the track sections 
g and h past the cross-cormection 79 and there- 
by the tone arm is lifted to ifs y position (Fig. 
20 10). As the cam continues ifs rotation, the cam 
follower moves through the cam track section g' 
and thus the y position of the tone arm is main- 
tained; it is during this period that the tone arm 
is moved from its a position to ifs initial playing 
2 position b or c. As the cam furthers ifs rota- 
tion, the cam follower moves in the cam track 
section h' and thereby the tone arm is moved 
from ifs y position fo ifs z or playing position. 
During the playing position, the cam fotlower is 
30 located in the cam track section i. In moving 
from the track section g to the track section h, 
the switch or frog 66 becomes operative in a 
manner fo be later described. The top side of 
the record is then played until the position o 
5 the tone arm for top side playing atso illustrated 
in Fig. 7 is reached. The machine is again 
tripped and the cam NI again set into rotation 
.ïor a cyclic operation. As the follower now moves 
through the cam track section  of the upper cam 
40 track 6§, the tone arm is lifted from its z posi- 
tion fo ifs y position. In the continued rotation 
of the cam, the cam follower moves through the 
cam track section k to maintain the y position 
of the tone arm; it is during this period that the 
45 tone arm is swung outwardly from ifs à position 
to ifs a position (Fig. 11). As the cam continues 
ifs rotation, the cam follower is constrained fo 
move downwardly through the track sections l 
and m past the cross-cormection 78 and into the 
50 lower cam track 66. During this motion the tone 
arm is moved from its y position to ifs w posi« 
tion while it is held in its outward or a position, 
In the continued rotation of the cam, the cam 
follower then moves through the cam track sec- 
55 tion n, during which rime the tone arm is held 
in ifs w position; during this period the tone arm 
is moved inwardly to ifs initial playing position 
b or c for bottom side record playing. In the 
further rotation of the cam, the cam follower 
60 moves through the cam track section o and there- 
by moves the tone arm from ifs w to ifs x posi- 
tio n, and, therefore, into playing engagemenç 
with the record on ifs underneath side. The ro- 
tation of the cam stops for the cam follower in 
6 the cam groove section p ai which rime the bot- 
tom side of the record is being played. When the 
end of the playing of this side of the record is 
reached, the first of the two cycles described is 
repeated. 
The cross-connection 78 determines the move- 
70 ment of the cam follower from either annular 
cam track to the other. The mechanicaI switch 
or frog 66 is provided for effecting the positive 
guiding movement of the cam fotlower from one 
cam track to the other. The frog or switch com- 
 prises a lever pivoted ai 64 on the cam M ai the 
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çrack intersecçion, the said lever having an arm 
85 w.hich extends norma]]y across çhe second cam 
track 66 being stopped in this position by a pin 
86 and being urged fo this-position by a spring 
87 active on the other arm 88 of the frog or 
switch lever. Normally then the frog assumes 
the position shown in .Figs. 13 and 23. When in 
a cyclic rotation of the cam M, the cam follower 
moves from-the bottom cam track çhrough the 
track section.g, the cam follower engages the pro- 
truding arm of the frog and moves the latter to 
the position shown in Fig. 14 of the drawings, the 
cam follower .9 being thereby compelled to track 
over the. cam track  and fo more into the cam 
track k, and, therefore, intothe upper cam track 
65. On the next cycle of operation, when the 
cam follower 69 is moving downwardly from the 
top cam track and through the cam section 5, the 
gravity of the parts will cause the cam. follower 
to more into the track section ? and this 
movement takes place over the top edge of the 
ïrog 88 as indicated sequentially in Figs..15 and 
16 of the drawings. Thus for this operation, the 
frog or switch remains in ifs normal and un- 
moved position. In the next cycle ofthe cam, 
the switch again guides the return movement of 
the.cam follower from the lower or second cam 
track 6 to t!]e upper or first cam track 6, in 
the manner described. Sequential movement 
through bottom and top side playing of the rec- 
ords, is, therefore, assured. 
The frog or switch Se is also utilized fo ac- 
complish anotherimportant function in a simple 
way. When it is desired fo operate the phono- 
graph for the playing of only one side of a supply 
of records, such, for examp]e» as the top side, the 
frog or switch 81 is operated during each cycle 
of rotation of the cam just in advance of the cam 
fol!ower 68 reaching the intersection, and there- 
by the cam fo]lower 68 is prevented from enter 
ing the second or bottom cam track.and is con- 
strained fo move on]y through the first or top 
cam track so that the tone. arm is opeïated ïor 
successive cam cycles oniy fo its upper position, 
and, therefore, on]y for op side p]aying. This 
is accomp]ished by a simple angle lever 69 pivoted 
on the framework at 9.S (sec Fig. IS), normally 
occupying the out of the way dot-and-dash line 
position shown in Fig-. 18, which lever, wheiq 
moved into its fu]l line position shown in Fig. 
18, interposes ifs. angle arm 91 in the path of 
movement of the frog 88 on the cam. The angle 
lever 8 is positioned with reference to the cam 
fo]]ower 69 as depicted in Fig. 17 of the draw- 
ings. Consequently, as shown in Figs. 17 and 18 
of the drawings, when the angle, lever is moved 
fo its ful] line position, if engages the frog 86 
when the cam is rotated to the position shown 
in Fig. 17, thereby moving the frog or switch fo 
ifs lower track c]osing position shown in Fig. 17 
and then upon the next incrementa] movement 
of thecam, the cam fo]lower 69 is caused fo move 
from the track section  fo the track.section-k 
and thus from the first or upper track 6 back 
fo the upper track 6. This operation takes 
place during each cycle of the cam so long.as the 
angle lever 19  in the full line position. There- 
fore, during each cycle of the cam under this 
condition, the upper or first cam track on]y is 
operative and, therefore, the machine will be 
conditioned for top sidep]aying only of.a supp]y 
of records. The angle lever 89 may be oprated 
by a simple manua] control, linkage.- 
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Pecorà roang mechansm . 
The.record  at the playing station Pis rotated 
in one.. direction for bottom side p]aying and 
in the reverse direction for top.side p]aying. The 
5 record rotating mechanism C for accomp!ishing 
this operation may be described by reference fo 
Figs.. 1..to. 5 and 12.of the drawings. 
As shown in .Fik.. 1 of. the drawings, the record 
rotating mechanism C is operated in the indi- 
ic catedarrowed.direction for rotating the record 
 counterc]ockwise (viewed from the top) for 
b0ttom side playing,.and as shown .in Fig. 2, this 
mechanism is operated in the arrowed direction 
indicated in.this figure for rotating the record 
15 2c]ockwise for top side playing. Whi]e the 
record rotating mechanism might be embodied 
 in means sep.arate from the record supporting 
means D; in the construction exemp]ified, this 
record rotating mechanism is.embodied in the 
20 record supporting, means. 
Referring. now fo Fig. 5 ofthe drawings,.this 
mechaniSm C comprises a conica] friction wheel 
92' constant]y rotating during, the operation of 
the machine in th-e counter-clòckdse direction 
5 in.dicated in Fig. 5, by being fixedor keYedto the 
en]argedportion 9 of the shaft of an e]ectric 
mot0r 94,.the latter, resi]ient]y suspended.from 
the phonograph pltfòrm  in the manner c]ear- 
]y. sliówn inFig, 5 The record engaging 
30 whee]  26, which may. be a- rub]oer hee];. is 
fittedtö a rotatable bearing. 96 which is con- 
. nected toànother rotatab]e bearing 96 by means 
Of a.fiexible shaf 97, the.said bearings being 
nounted for rotation in the opposite ends of the 
3. support arm 2; The bearing 9 and ifs whee] 
26 are preferably.at a s]ight angle fo the support 
ing arm 2. I-Ioused ithin the support member 
23 .is a transversely movable clutch member com- 
prising a s]idable.shaft/ll having., a s]eeve 99 
 10 pinned thereto, the said s]eeve.carrying the fric- 
tion. whee]s (rubber faced) 189 and lll. The 
shaft 98 is sp]ined fo the .rotatab]e bearing.96 
so as to be rotatable therewith .but s]idab]y mov- 
able relative, thereto. The. friction wheels 9[! 
45 
and III[are arranged on.opposite sides of the 
friction driving wheel 9, which latter and the 
motor 9-are löcated in the axis of rotation of the 
supporting means D. 
50 For 6Perating the clutch, there is provided an 
angle lever 182 fulcrurned-at 16 on a bracket 
1[14.fixed to the support 2, the ]ower arms ) 
of the.lever being, forked for engagement with 
the pin or rod 186 on the shaft 98 andthe op- 
55 posite arm 187 of the lever being engaged with 
or engageable between two disc elements 16il 
formed af çhe top. of a vertica]]yl movable operat- 
ing. rod.189. 
The, record., rotating mechanism C is coordi- 
.60 nated in ifs operation with the position assumed 
by the tone arm B. Thus-when the tone .arm B 
is moved in position f0rbottom side p]aying; the 
recòrd rotating mechanism C is operated in one 
direction as depicted/in Fg. 1, and when the 
65 tone arm is moved into position for top side 
playing, the said mechanism C.is operated in the 
reverse-direction. Thisis accomplished.by con- 
necting the operating rod 1[19to:the saine means 
which operates the tone,arm, leferring now fo 
7o .Fig. 12 of thedrawings, the rod 188 is connected 
by means of the lever l l[lfulcrurned af 'lll to 
the .cam fo]lower means.actuated by the main 
cam M. Extending. through p]unger 78. which 
carries the cam-fo]]ower68, is a pin 112 which is 
ï, engaged:by the s]otted:nd il8 of..the iever: 116. 
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The other end I itl of this lever is adapted to 
engage either the collar 
monted on the operating rod ]9. To permit 
an over-travel of the lever with reference to the 
ïod 109, these collars are connected by means of 
springs fo the rod;. and thus the collar 5 is 
connected to the ïod by means of the fixed collar 
!  and the interposed spring ! 6 and the collar 
! !  is connected fo the rod by means of the fixed 
collar t9 and the interposed spring t2[. A 
spring 2! surrounding the upper end-of the 
operating rod Il]9 and a spring f22 active on the 
angle lever i]2 serve to bring these parts in 
balance ai their neutral positions fo be described. 
The operation of this record rotating mech- 
anism and its relation fo the mechanism for 
positioning the tone arm when the parts are 
connected as shown in Figs. 5 and 12 may now be 
described, such parts being connected as shown 
during all opeïations of the main cam M except 
during that paït of the cycle of movement there- 
of when the tone arm is being moved from the 
upper cam track 65 fo the lower cam track . 
In Fig. 3 the parts of the mechanism C are in 
engagement for top side playing. In Fig. 12 they 
are in engagement for bottom side playing, and 
in Fig. 5 the parts are in a neutral position. In 
Fig. 12 the cam Mis rotating and is about to 
reach the end oï ifs operating cycle. When in 
a neutral position (Fig. 5) both clutch friction 
wheels [}i] and [}! are disengaged from the driv- 
ing wheel 92 and thus the record engaging driv- 
ing wheel 2G is stationary. When the cam fol- 
lower 69 is in the bottom cam track 6G (with the 
cam stationary or movable), the lever ! ! 0 is oper- 
ated to or is in a position corresponding to that 
shown in Fig. 12 in which case the rod [}9 is 
elevated to cause the angle lever ri}2 fo be oper- 
ated to the position shown in ig. 12 for moving 
the clutch wheels outwardly transversely and 
thereby causing the driving wheel 92 fo be en- 
gaged by the friction wheel 100 for rotating the 
record engaging wheel 26 for bottom side playing. 
When the cam follower 9 is in or moving through 
the top cam track 65, the lever ! 6 will be moved 
fo or assume the opposite position of ifs oscilla- 
tion with this lever moving the operating rod ! 
downwardly so as fo cause the other friction 
wheel  [} ! fo become engaged by the driving wheel 
92, in which event the driven wheel 26 is rotated 
for top side playing of the record. 
When the supporting means D is oscillated 
from record suloporting position, the angle lever 
i{}2 and the clutch and the disc elements 66 of 
the operating rod become disengaged and when 
the supporting means D is returned fo the record 
intercepting and supporting position, these ele- 
ments become ïe-engaged. This disengagement 
and re-engagement takes place only when the 
shift is ïrom top side playing fo bottom side 
playing (i. e. between successive records), and, 
therefore, takes place only when the cam fol- 
lower S9 moves from the cam track I to the cam 
track m. Disengagement between the angle lever 
12 and the rod {}9 takes place ai the beginning 
of the opeïating cycle of the cam M (see Fig. 32), 
and re-engagement takes place in the region im- 
mediately beyond the 180 degree position of the 
cam or substantially ai the 190 degree position 
(see Fig. 32). The cross-intersection 79 of the 
cam is ai this position (see Fig. 23) and it is at 
this position that the lever ! 18 moves the oper- 
ating rod 1{}9 fo a position corresponding to the 
neutral position oî the clutch members as shown 
in Fig. 5. The disc elements 68 of the operating 

rod are ai this rime in the position for being 
re-engaged by the arm [}7 of the angle lever 
as the supporting means D is rotated into its 
final or home position. 
5 We have found that a single driving means is 
adequate for driving a record ai the playing 
station in either of ifs opposite directions, 
whether the tone arm engages the record from 
the top or from the bottom. A single driving 
1O mechanism is thus provided. The other sup- 
porting means D' and D  .may thus constitute 
idler or free wheels, leferring then to Fig. 
of the drawings, the record supporting wheel 
which may be a rubber edged wheel is attached 
i fo a shaft 2 ïreely motmted in bearings as 
shown in the transversely extending arm 6 oZ 
the supporting means D' (or D). This shuft 
as well as the arra {} is also slightly inclined 
upwardly fo correspond to the inclination 
0 the driving wheel 26. With the drivng wheels 
peripheïally faced as shown, an efficient and 
uniform driving contact is obtained. 
Only a single record is supported for a playing 
operation af the playing station. The driving 
5 mechanis is, therefore, called upon at all rimes 
fo drive only s single record with the result tha 
uniform operating speeds are always attained, 
all other loads on the driving mechanism being 
eliminated. A low inertia driving means is also 
.0 thereby achieved. 
Mechanism relating tke record playing means 
witk tke record ]eecling means 
The record playing means is automatically 
35 operated for each side oï the record and the 
record ïeeding means is automatically operated 
only after both sides of the record have been 
played, except where the machine is set for one 
side playing only. Mechanism is, therefore, pro- 
4G vided for operating the tone arm for every suc- 
cessive cycle change and for operating the record 
feeding means with  slip cycle, i. e., in alter- 
nate cycles. This mechanism îor accomplishing 
both functions inter-relatedly is preïerably em- 
45 bodied in the main cam M; and this mechanism 
may be described by reference to Figs. 26 to 30, 
23 and 32. 
As shown in Fig. 32, the record feeding mecha- 
nism opera.ted by the levers I and  are op- 
59 erated by the responsive .movement of the cam 
follower 2{}. This cam follower shown here in 
its home or stop position mates with a ca.m track 
12ri formed in a disc-shaped cam |25. This 
disc-shaped cam 12 (see now Figs. 26 to 30) 
5 is rotatably mounted within and at the bottom 
of the cylindrical wall 32 of the main cam 
and is fitted fo a sleeve 126 journalled in an 
inner sleeve 12 the latter fixed fo the top wall 
6 of the main cam. The cylindrical cam 
60 thus comprises a first cam member and the disc 
cam 12 comprises a second cam member 
tatable within the first cam member. 
The cam track 124 comprising u channel de- 
fined by an inner rib and an outer wall as best 
65 shovn in Pïg. 27, is contoured as best shown in 
Figs. 26. and 32 to provide a rising cam section 
126, a dropping cam section 129 and a substan- 
tially concentric section , these sections func- 
tioning respectively for causing the forvard 
70 stroke of the levers ] and $, the ïeturn stroke 
of these levers and the dwell position of these 
levers all during a cycle of rotation of the disc 
cam member 12, which, when rotated, moves 
in the arrowed direction shown in the lïgtu'es. 
7 A cycle of rotation of the disc cam member 
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therefore, produces the operation of both record 
feeding means above described and thus a drop- 
feed of a record at the playing station to the 
receiving station and a drop-feed of a record 
from the supply station to the playing station. 
The cam members 62 and |24 are adapted to 
be connected and disconnected by t_he following 
mating means: the cam member |26 is pro- 
vided with an inwardly directed lug 3 and the 
cam melnber 6- is provided with- a vertically 
movable side |32 having a pin |33 w_hich pro- 
jects inwardly t:hrough a slot |34 in the cyin- 
drical wall of the cam, the projecting pin being 
adapted to engage and be disengaged from the 
lug 3 as best shown in Figs. 28 and 29. The 
slide 3- terminates at its' bottom in an .inclined 
surface |3. The height of the slide |32 is sucli 
that it is movable with reference to the con- 
tiguous sections of the cam trac]cs 
between the position shòwn in Fig. 28 and the 
position shown in Fig. 29. In the dropped 
position shown in Fig. 28, the incined face |36 
is a.dapted to be engaged by the cam follower 
6 whenthe latter is moving t_hrough the cam 
track section p of the ïower cam track 6 as 
shown in Fig. 29.: When the ca.m follower 
moves through the section i of the upper cam 
track , the position of the side |32 remains 
unaltered. The s!ide |32 is mounted on the 
cylindrical membe of the main cam in the po- 
sition best shov¢n in Fig. 23. 
With this construction it will now be evident 
that when the ca.m follower 69  located in_ the 
section p of the lower cam track (during bottom 
side playing) is thon moved by the next cycle 
ol rotatiooE of the main cam to the upper cam 
track for top sidb playing of the record and 
thus to the .section  of the upper cam track, the 
rotation of the cam in the arrowed direction 
will cause the cam follower. 69 to raise the slide 
32 from the position shown in Fig. 28 to that 
shown in Fig. 29 and thus cuse t-e slide pin 
33 to more over the lug |3 in tliemanner de- 
picted- in Fig. 29 of the drawings. Therefore, the 
cylindrical cam member 6: alone is rotated and 
tlie disc member |24-is held stationary by the 
load active thereon. Consequently, the one ara 
will be moed, from bottom side playing to top 
side playing and the record feeding means will 
rema.fi inoperative or stationary. The slide 
when zemoved from the sphere of action of the 
follower 69 gravitates to its Fig. 28 position so 
that at the end of this descriSed cycle, of more- 
ment, the parts will a:ssume the position shown 
in Fig. 28. 
On t_he next cycle of operation, when.the, cam 
follower 9 is moved from the top cam track 
to the bottom, cam track and thus. from the. träcl- 
section i to the track section i; the slide 
will hot be engaged thereby and, consequenly, 
the pin ê3 of the slide engaging the- lug |3| 
(sec Fig. 28) wilI cause the dïsc cam member 
|26 to rotate in unison with the cylindrical cam 
member 6. Therefore, during t_his cycle when 
changing ïrom top side playing- (o one record) 
to bottom side piaying (of the next record), 
the l'ecord feeding means wiil be operated. Vhere 
the machine is .set for top side playing 0nly, 
the coEm fo]lowm 69 wfll more only in the .tOp. 
cam track 6 and, therefore, the condition de- 
picted in Fig.. 28. Will. obtaïn: a.t a!l rimes and, 
consequently, the record feèdlng means wiI1. be 
operated during eçery cycle ò .rotation- of. the 
main- cam along with the -rec0rd playing means.. 

18 
Controlling mechanism ]or determining tone arm 
posi$io 
The record cliangeï is adapted for playing 
intërmixed different sized records such as 10 and 
 12 inch records. Mechanism is, thereïore, pro- 
vided ïor automatically determining the setting 
of the initial playing position of the tone arm 
means B to conïorm to the particutar size of a 
record ,fed to the playing station. Automatic 
10 
means is also provided for shutting off the oper- 
ating motor after t_he last record of the supply 
has been played. Tlie record ai the playing 
station, whether it be a 10 inc_h record or a 12 
flqch record, is plgyed, -however, successively on 
16 both of its opposite sides; and, therefore, the 
mechanisln for determinfi]g the tone arm posi- 
tions, that is te say; the means for determining 
the setting of the inïtial playing p`osition of the 
tone rm as well as the means for shutting off 
} the moto after the last record has been played, 
is so designed that if will corne into operation 
oni: aïter the record bas been played on both 
of ifs oppesite sides. 
OETe combination employing both of these au- 
 tomgtic means may be best described by reference 
to Figs. land 2 and 34 to 40 of the dïawings. 
Referring first  to" Figs. 1, 2 and 34, intermixed 
different sized records | are shown at the supply 
station S, a record 2  o the smaller or 10 inch 
size is shoWn t the playing station P in Fig. 34, 
a Stack of- reCordS- 3 is shown at the record re- 
ceivin station R. 
The sweep o]: swinging movemens of the tone 
arm B àre produced by the swinging movements 
impared to th swecp lever 4 w_hich is keyed 
to the tone arm support 4'3 , this lever being pro- 
vidd wth. the, cam foltower 3 w_hich also serres 
as the element engged by the stop means of 
40: thê automatic" mechanism invotved. Referring 
now to Figs. 39 and 40, the operated or con- 
trolled parts of t_his automatic mechanism com- 
prises a stop lever |36 suspendedly supported in 
the platf0rm ' and fulcrumed as at |, and a 
45 control levez |33 similarly supported and ful- 
crumed t |39. The stop lever |36 is spring- 
 loaded for-movement in one direction by the 
spring | and is operated for movement in the 
opposïte direction by a lug |4| formed on the 
0 main cam M at its top wall. In Fig. 39 tbAs lug 
is in the cam stop position and in Fig. 40 the lug 
is shown moving in te arrowed direction and 
is in a posiivn close to tlie end o the cam cycle. 
The stop lever |36 is provided with a fiange 
. in one o% its arms for cooperation with this lug 
|  |,. and is. fermed in the other of its arms with 
three stop elements in the ,ïorm of teeth desig- 
nated, |}, |2' and s', representing, respectively, 
the 10 inch, 12 inch. and motor shut-off stop 
O positions. 
The control lever |33 comprises a reversely 
bent lever spring-loaded at its fulcrum by a 
spring |3, one bent arm of thelever |4 serving. 
as. a stop means for engaging the underneath 
6 o£ the pltorm  (sec Fig. 34.)- and the other 
bent arm |--6 of the lever being formed with 
toethed Surfaces designated as |}, |2  änd s , 
represening the- control stops for the 10 inc_, 12 
inch and motor shut-off record positions. These 
0 control stops cooperate with an  dge of the stop 
lever 
Tle control: lever |33 is adapted to be moved 
into three different-positions indicated in Figs. 
34,. 35 and, 36 respectivl.y. In Fig. 34, the con- 
î trol stol |} is. engaged by the stop lever |36, in 
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Fig. 35 the control stop 12  is engaged by the stop 
lever 136, and in Fig. 36 the control stop s 2 is 
so positioned as to permit the lever 136 to move 
under the control lever 13 so as to determine 
respectively the 10 inch, the 12 inch and the 
motor shut-ofï positions of the stop lever 
During a cycle of operation of the main cam 
M, the sweep lever 74 is moved from the dash- 
and-dot line position d to the full-line position  
depicted in Fig. 39 and thon to a position deter- 
mined by the stop lever 136, Fig. 40 showing the 
stop lever determining the position oï the sweep 
lever for a 19. inch record and, therefore, for 
its b position. At the beginning of the camcycle, 
the stop lever 136 is positioned as shown in Fig. 
39. During the initial movement of the cam 
cycle, the lug 14! of the cam moves counter- 
clockwise as viewed in Fig. 39, and as soon as 
this lug passes the stop lever flange 142, the lever 
is released and is actuated by its spring 140 ïor 
c0operation or engagement with the control stops 
of the control lever |30. In Fig. 40 the stop 
lever 136 is shown in engagement with the 12 
inch control stop of the control lever. During 
the continued cycle of rotation of the main cam, 
the sweep lever 74 is swung outwardly to ifs stop 
or  position, and when swung inwardly by the 
main cam, lightly assisted by the spring 
the ïollower pin 13 engages the 12 inch stopof 
the stop lever and thereby the tone arm is lo- 80: 
cated at its initial playing position for a 19. inch 
record. At the end of the cam cycle, the lug | 
engages the stop lever flange  (this shown 
about to engage in Pig. 40), and the final 
crement of movement of the cam in moving the 
lug to the position shown in Fig. 39 moves the 
stop lever ! 36 from its stop determining position 
shown in Fig. 40 to its sweep lever release posi- 
tion shown in Fig. 39, thus permitting the sweep 
lever to move inwardiy during a tone arm playing 40 
operation.  
For a 10 inch record, the stop lever 36 is en- 
gaged by the control lever 35 as depicted in Fig. 
34, and under this condition the sweep lever 
will be engaged by the stop tooth |)' of the stop, 
lever, thereby positioning the sweep arm and its 
tone arm in the initial playing position for a 10 
inch record. Fig. 35 depicts the engagement be- 
tween the stop lever and the control lever for 
the cycle of operation above described in con- 59. 
nection with Fig. 40. When the control lever 
.35 is moved to the position shown in Fig. 36, the 
stop lever 36 is freed to move underneath the 
control stop surface s 2, and under tlis condition 
the stop lever 35 will assume the dot-and-dash 
line position shown in Fig. 40, at which rime its 
stop s' will be engaged by the sweep arm f01- 
lower pin 73 to determine or locate the sweep 
lever and ifs t0ne arm in the  or stop position 
shown in dot-and-dash line in Fig. 40 of the 
drawings. 
These operated parts of this automätic mech- 
anism are actuated by devices set into operation 
by the records, the operation of wh|ch, however, 
is rendered effective only after both sides of a 
record have been played. This functioning is 
carried out for the positioning of the tone arm 
for 10 and 12 inch records as well as for bring- 
ing the machine to a stop after the last record, 
10 or 19. inch, has been played. 70 
For determining the setting of the tone arm 
to conform to the particular size of a record fed 
to the playing station, there is provided a device 
| interposed in the path of feeding movement 
of a 19. inch record (see Fig. 34) so as to be op- 

2O 
erated by the 12 inch record, said device when 
so operated being connected fo operate the con- 
trol lever 38 by means of the rods |48 and 49 
supported for vertical movement in a bracket 
generally indicated as 6, the rods having in- 
terposed therebetween a spring 6, a second 
spring |6 being active for returning the rod 49 
to ifs upper or normal position. These parts are 
normally held by the springs  and |6 in the 
position shown in Fig. 34. When a 12 inch rec- 
ord is dropped from the supply station fo the 
playing station as depicted in Fig. 35, the device 
or feeler 4 is displaced and, therefore, actuated 
thereby fo move the rods 4 and 49 to the po- 
sit|on shown in Fig. 35 for moving the control 
lever 38 to the position shown in this figure. 
In the cycle of wh|ch the feeding of this record 
forms a part, the tone arm is thereby positioned 
for initial engagement with a 12 inch record. 
When a 10 inch record is dropped to the playing 
station as indicated in Fig. 34, the feeler device 
47 is not actuated and, therefore, the control 
lever 3 remains in its normal (operated by a 
spring 43) position shown in Fig. 34, in wh|ch 
event the tone arm is positioned for initial en- 
gagement with a 10 inch record. 
The operation of the feeler device 47 and the 
rods 4 and 49 is, however, mcmentary only, 
these parts being spring-returned to their nor- 
mal position (Fig. 34) as soon as a '12 inch rec- 
ord bas been fed fo the playing station. Since 
if is desired to maintain or retain the determin- 
ing position of the control lever for both of the 
opposite sides of the record wh|ch has been fed, 
means are employed for holding the control 
member in ifs determining position for çhe set- 
ring of the tone arm for the playing of flrst one 
side and thon the other side of the record, and 
means are further employed for returning the 
control member fo its normal position after the 
tone arm has thus been set for the playing of 
both sides of the record. 
To accomplish these last recited purposes, 
there is provided a lever 3 fulcrumed on the 
platform 4 at 154 and spring-loaded by the spring 
66, the said lever having an arm |66 wh|ch 
mates with the up-turned stop end 44 of the 
control lever 38 in the following manner: when 
the stop lever is in ifs normal 10 inch position 
shown in Fig. 34, the arm S6 of the lever S3 
engages the stop end 44 of the control lever as 
shown in Fig. 34, and when the stop lever is 
moved to the position shown in Fig. 35, this arm 
6 is spring-urged fo the position shown in Fig. 
35 above the stop end  44 thereby forming means 
for holding the control lever |38 in this position. 
Fig. 39 shows the position of the arm |66 cor- 
responding fo that of Fig. 34, and Fig. 40 shows 
the position of the arm corresponding to that of 
Fig. 35. Therefore, when the control lever 33 
is momentarily actuated to ifs Fig. 35 position 
by a  inch record moving to the playing po- 
sit|on, the control lever is held in this position 
by the lever 63. 
The lever 63 is actuated after both sides of 
the playing of every record and, therefore, after 
both sides of a '12 inch record have been played, 
this lever being actuated from the full line to 
the dash-and-dot line positions shown in Fig. 40. 
This is accomplished by operating the lever S3 
by an element of the record feeding means such 
as by the collar 4 of the supporting means D. 
This collar is provided with a lug 67 so posi- 
tioned that when the record supporting means D 
is oscfllated toward the end of its record releas- 
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ing stroke, the lug I'l engages the free arm of 
the lever 153 to move the saine from the full 
line position to the dash-dotted line position 
shown in Fig. 40. Thus it is when a record has 
been played on its opposite sides and is drop-fed 
fo the record receiving station, that the control 
lever 38 is returned toits normal 10 inch po- 
sition. A new record is drop-fed to the playing 
station at the end of the return oscillating stzoke 
of the supporting means D, and, therefore, the 
control lever 38 has been ruade ready for 
other tone arm determining operation. 
The means for determining the stop operation 
of the machine comprises a record ïollower 
rotatably mounted on a rod 8 which is vertically 
movable in the spaced bearings  68 and  6  under 
the izluence of a spring  G.  anchored between 
collar 63 and the bearing (60, the follower 
bearing or resting upon the top record of the 
record stack  (Fig. 34). A second spring 164 is 
provided active as shown in Fig. 36 between the 
collar 63 and the lower rod bearing 6. The 
record follower rod  8 is designed fo operate the 
control lever 38 to .the stop position .shown in 
Fig. 36 by the engagement of the lower end of 
the rod with an adjustable screw  provided in 
the control lever '8. The parts are so dimen- 
sioned and designated that when, as shown in 
the dot-and-dash line positions of Fig. 34, the rec- 
ord follower  8 is released by the drop-feeding of 
the last supply record  to the playing station, the 
rod will be in a condition to be moved by is 
spring to a position for operating the control lever 
138 to its stop determining position shovn in Fig. 
36. 
However, it is desh'ed to make effective this stop 
operation only after both sides of the record 
which has been fed to the playing station hve 
been played. This is accomplished by interposing 
in the path of movement of the rod  an ele- 
ment for restraining the rod from becoming ef- 
fective, which element is removed as a restrain- 
ing means only after both sides of the record have 
been played. In the embodiment of the present 
invention, two such elements are utflized, one in 
the form of a flnger piece  6 extending from the 
lever arm 6, and the other in the ïorm of a 
lever 6 fucrumed at 6 and having in one of 
its arms a spring controlled pawl 68 which is 
adapted to be engaged by a tooth ]8 formed in 
the sweep lever /]. The finger piece 66 and 
the arm  of the lever 6] are adapted fo cover 
an opeing ]2 through which the rod  is 
movable. Fig. 34 shows the opening c!osed by 
both the flnger  66 and the lever arm   ', so as fo 
form restraining means for the downward move- 
ment of the rod  , and Fig. 36 shows this open- 
ing uncovered to permit the rod to be projected 
downwardly for operation of the control lever to 
its stop position. The loyers normally occupy 
positions for closing the opening, so that when 
the last record of the stack has been fed fo the 
playing station, the rod 9 is restrained from 
making its operation effective. The lever 8 is 
moved for clearing the opening when the sweep 
lever ]4 is moved during each cycle from its 
position to its a position, at which rime the tooth 
 engages the pawl G8 for accomplishing this 
operation. The opening 2, however, remains 
covered by the finger piece  $$ until the lever 
is operated by the movement of the record sup- 
porting means D as already described. Thus 
when the last record fed to the playing station 
has been played on both of its sides, the drop- 
feeding of. the played record to the record receiv-, 

ing station causes the lever I S fo be moved îrom 
its full line position shown in Fig. 40 to its dot- 
and-dash line position shon, thereby uncover- 
ing the opening ]2. When this happons, the rod 
5 9 completes ifs hitherto restrained movement 
and operates the control, lever  38 to its stop posi- 
tion. When so operated, the stop lever $ be- 
cornes effective by means to be described, for shut . 
ring off the motor of the machine. 
10 Tze iniiaing or rip mechanism 
The initiating or trip mechanism functions to 
initiate or trip the main cam 1V£ for its operating 
cycle. The initiating mechanisrn is automatically 
[5 set into operation when the tone arm reaches the 
end. playing: groove of a record, and may also be 
manually set into operation by the user actuating 
the reject button, later described,, whenever the 
user desires a change of record or record playing. 
2o After the main cam has ruade its complete oper- 
ating cycle, the initiating or trip mechanism is 
automatically restored, ready for the next trip- 
ping. operation. 
This initiating or trip mechanism may be de- 
25 scribed by referenceto Figs. 1'9 te 22 of the draw- 
ings. This mechanism is substantially the saine 
as that disclosed in the copending application of- 
Kenneth R.. Bender, Serial. Io.. 565,588, flled No- 
vember 29, 1944 for Record Changer Phonograph. 
30 In. Figs. 19 fo 22, the relations between the 
sweep arm 4,.stop lever 36 and control lever $ 
just above described are also shown and in par- 
ticular relation fo the operation of the main cam 
1V£. The  position and operation of the main cam 
35 1V£ may be readily determined in these figures by 
following-the position or movement of the lug  4  
thereon. Fig. 19, therefore, shows the main cam 
in its home or stationary position, and Fig. 20. 
shows the cam in motion and at about 90 degrees 
4o from ifs home position. Fig. 19 also shows the 
position and arrangement of the parts after they 
have pçeviously been moved to the phonograph 
stop position; in which position the tone arm 
and ifs _sweep lever -4 is frictionally held out in 
45 the stop position; the switch (fo be described) 
has just been manually turned to the position 
for playing a stack, of records, and as soon as 
the switch is giron the further movement (fo be 
described), the parts as shovn in Fig. 19 will be 
5o tripped and the machine will be set into opera- 
tion. In Figs. 20 and 21, the operatio_ of the 
main cam has been initiated, resulting in tl]e re- 
lease oî the stop lever ! 36 (the saine having moed 
from the position shown in Fig. 19 to the posi- 
55 tion shown in Fig. 20), and the cam follower 3 
of the sweep lever 4 has been engaged by the 
cam track 8  and is being moved outwardly from 
its inside or g position. 
In Fig. 19, the trip mechanism now fo be 
60 described is in ifs restored condition, and in Figs. 
20 and 21 is in ifs tripped condition for initiäting 
and carrying out the operating cycle of the main 
cam o 
This trip mechanism comprises a carrier lever 
65 3 fulcrumed at 4 on the machine platform 
4, and a trip lever  pivoted fo and carried by 
the carrier lever af the pivot axis 6. The car- 
rier lever is provided at 0ne end with a bearing 
] fo which is pivotally connected a link 8. A 
7O tension spring 8 is active on the outer arm 8 
of the carrier lever. The trip lever ] has a 
limited pivotal motion on the carrier lever, 
limited by the slot ! 8  in. the former, receiving the 
pin  82 on the latter. A spring  63 connects the 
7 levers fo normally more the tri, p le,er  on the 
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carrier lever to a position such as shown in Fig. 
19. The trip lever also carries in one of its arms 
a trip screw 184 and is provided in the other of 
its arms with a spring reset pawl 185. The trip 
lever is also provided with a cam engaging lug 
186 near ifs trip screw, which is positioned to co- 
operate with a small cam 187 fitted to the shaft 
88 of the main cam M. 
The parts assume the positïon shown in Fig. 
19 at the final increment of movement of the 
main cam M. During this increment of more- 
ment, the small cam 87 at a projecting shoulder 
189 engages and moves the trip lever lug 188, 
causing the trip lever to act as a drag bar. The 
trip lever thereby drags or pulls the carrier lever 
173 about its fulcrum 174 and against the action 
of the spring 179 to move the link 175 in the 
direction of the arrow 198 in Fig. 19. In doing so, 
the sptng 79 acting on the carrier lever is 
tensioned. As will be described presently, this 
movement which is translated fo the described 
movement of the link 175 disengages the main 
cam from the operating motor and more par- 
ticularly from a driving wheel 91 fixed to the 
bottom of the shaft of the motor 94, and thus 
termfl]ates the rotation of the main cam and 
benne its operating cycle. The parts are then in 
position for one of the tripping operations. 
Tripping is accomplished by an incremental 
movement of the trip lever 175. The trip lever 
may be giron such movement in any of several 
ways. Inward movement of the tone arm B to 
the finishing groove of a record causes the sweep 
arm 74 to engage the trip screw 184 which lies in 
its path (see particularly Fig. 21), and then 
moves the trip Iever about its pivot on the cam2er 
lever, against the action of the spring |93, the 
movement being limited by the pin and slot 182, 
 8 . The trip lever lug 186 is also thereby moved 
off the shoulder 189 of the cam 197 and onto the 
high point of the cam. The previously imposed 
drag on the trip lever is also thereby relieved, and 
the carrier lever J73 is thereby freed to move 
under the influence of the tensioned spring 179 
to cause the iink 178 fo more in the direction 
depicted by the arrow 192 shown in Fig. 20. This 
movement of the link causes the motor wheeI I-1 
to be engaged by means for driving the main cam 
M and the rotation of the main cam M is there- 
by begun. The spring 183 restores the trip lever 
to ifs normal position on the carrier lever, as 
permitted by the decline of the now rotating cam 
element 187 to its low point, the spring serving 
to keep the lug 188 in engagement with the cam 
face. The condition shown in Fig. 19 is finally 
reached towards the end of the cycle when the 
final increment of movement of the main cam 
above described thon takes place. 
The means for connecting and disconnecting 
the motor wheel 191 to and from the main cam M 
in these described operations may be described by 
reference to Figs. 5, 19, 20 and 32. teferring 
first to Fig. 5, the motor wheel 191 is shown 
affixed to the bottom of the shaft 93 of the motor 
94 and is there shown in rotating engagement 
with a rubber faced wheel I-3. In Fig. 32, all 
of the elements of the driving connection 
tween the motor wheel J91 and the cam gear 93 
are shown and the relative rotation indicated by 
arrows. When the cam is initiated and operated, 
the motor wheel 191 is engaged by the rubber 
faced or friction wheel 193 to the shaft 194 of 
which is fixed a pinion 195 which meshes with a 
gear 95 to the shaft 197 of which is flxed a 
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pinion 198, which latter meshes with the main 
cam gear 63. The shafts 194 and 197 are con- 
nected by the linkage element 199 so that the 
shaft IM (and the pinion 195 and friction wheel 
5 193 thereon) are also movable about the axis of 
the shaft 197 into and out of engagement with 
the motor wheel 191. The link 178 is connected 
fo the linkage element 199 intermediate the ends 
thereof. 
I0 With this construction, having reference now 
fo Figs. 19 and 20, it will be seen that when the 
initiating mechanism is moved fo its restored po- 
sition shown in Fig. 19, the linkage element 199 
is moved about the shaft 197 as an axis so as fo 
5 disengage the friction wheel 193 from the con- 
stantly rotating motor wheel 191; thereby the 
connection between the motor and the main cam 
is broken and the cam stops, and that when the 
initiating mechanlsm is tripped as depicted in 
20 :Fig. 20, the linkage element 199 wfll be moved 
by the link 178 about the shaft 197 as an axis fo 
cause the friction wheel 193 fo become engaged 
with the motor wheel 191 and thereby the main 
cam is connected fo the motor wheel and op- 
 25 erated thereby for the fulI cam cycle. 
The tripping mechanism resulting in these de- 
scribed operations may also be set into opera- 
tion either manually or by the reset trip pawl 
19. The manual trip operation wiI1 be later de- 
00 scribed. The re-set trip pawl is employed when 
records are used having eccentric finishing 
grooves which set the tone arm osciltating at the 
finish of a record. For this purpose the spring 
re-set trip pawl 95 is employed, and the sweep 
35 lever  is shaped to provide a serrated part 
288 for engaging the same when the tone arm 
reaches a record eccentric finishing groove (see 
particularly Fig. 22).. The oscillation of the 
sweep lever causes tripping movement of the trip 
4O lever about its pivotal mounting on the carrier 
lever. 
Swi$ch mechanism and i$s opeïa$ion; 
the manual controls 
5 The machine is controlled by a switch mecha- 
nism which is constructed to be automatically 
moved to the motor shut-off position when the 
last record of a record supply bas been played. 
The switch mechanism is also so designed and 
5 constructed as to serve the additional purpose 
of manually tripping the machine both for the 
first initiating operation and for a reject op- 
eation (rejecting an unwanted record or a play- 
ing side thereoï). 
55 Thls switch mechanism, its control, and the 
parts operated thereby may be described by refer- 
ence to Figs. 41 to _5, taken preferably in conjunc- 
tion with Figs. 3, 19 and 33. The switch mecha- 
nism comprises a mercury switch element 21 
C, fitted to a holder 2{}2 which is fixed to an oscfl- 
Iatable rod 203 journalled in the brackets 204 and 
25, one end of the rod terminating in a bent arm 
206 and the other end of the rod being con- 
nècted to a crank arm 20 which connects by 
5 means of a link 208 to an operating lever 299 
spring-loaded as af 219 for return, the top arm 
211 of the lever comprising one of the manual 
controls the saine extending fo and above the 
latform 4 as best shown in Figs. 3 and 33 of 
ï0 the drawings. This operating lever is fulcrumed 
on a shaft 212 in the supporting bracket 213. 
Manual movement of the lever arm 211 to the 
position shown in Figs. 3 and 33 moves thls 
mechanism so as fo more the mercury switch 
75 291 from the "off" position shown in Figs. 42 and 
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43 to the "on" positions depicted in Flgs. 3, 41 
and 44. 
Means is provided to latch this switch means 
with the mercur switch in the "on" position. 
This means comprises a latch member 2 ! 4 having 
a toothed finger 215 af one end and a ratchet 
tooth 2|6 af the other end, the member being 
pivoted at 2|7 in a holder 2 8 which is itself 
pivoted at 2|9 in a supporting stud 220, a spring 
22! acting on the holder to urge the same to 
the position shown in Fig. 43, a second spring 
222 being arranged between a part of said holder 
and the latch member 2|4. Fixed fo the oscil- 
latable rod 203 is a lug tooth 223 adapted to mate 
with the toothed mger 2 5 of the latch mem- 
ber. When the switch is moved from the "off" 
position of Fig. 43 to the "on" position oï Fig. 
44, the lug tooth 223 is engaged by the tooth 
finger 2|5 of the latch member 214 as shown 
particularly in Fig. 44 and thereby the mercury 
switch is held in the "on" position. 
Means is provided for automatically throw- 
ing the switch fo the "off" position when a last 
record of a Stack bas been played (on its oPposite 
sides). This means is ruade fo comprise a lever 
224 fu!crumed af 225 (see Fig. 41) on the outer 
end of the stop lever 36 adapted ço be moved 
thereon fo two positions, one of which is shown 
in Fig. 41, and to be held in these positions (ex- 
cept when positively moved) by means of an 
engaging pin 226 and a spring 227. The stop 
lever 36 is shown in Fig. 41 in four positions, a', 
a , a 3, and a 4, corresponding to the following 
positions of the stop lever, namely, the stop posi- 
tion, the 1. inch record position, the 10 inch 
record position, and the home or cam held posi- 
tion. When the stop lever 136 is moved to 
stop position a', and this happens when the last 
record of a supply bas been played on its oppo- 
site sides as above described, the stop lever is 
moved fo the full line position shown in Fig. 
41, at which rime the lever 224 cornes into 
gagement with a fixed abutment plate 228 Which 
causes the lever 224 to be fiipped over to ifs full 
line position shown in Fig. 41. This happens at 
the begirming of the lasf cam cycle. At the end 
of this cam cycle the cam moves the stop lever 
36 to içs a 4 position, and the lever 224 and partic- 
ularly ifs tooçh 229 cornes in contact with the 
ratchet tooth 26 oï çhe latch member 24 a]so 
engaging the latter as shown in Fig. 43, whereby 
the latch member 24 is moved to release 
parts on which the mercury switch is mounted 
and thns the mercury switch is spring-moved 
to ifs "off" position. The lever 224 is held 
in this unlatching position by the latch ruera- 
ber 14 until the next manual operation of the 
switch. When the switch is again manually op- 
erated, a pivoted pawl 230 retractable by the 
spring 23| is moved into engagement with the 
lever 224 as shown in Fig. 44 of the drawings and 
forces this lever from the latch member 2|4 and 
back into ifs other position on the stop lever. 
The movement of the pawl 230 upon the return 
motion of the switch mechanism is depicted in 
Fig. 45 of the drawings. 
The leads 232 of the mercury switch 201 are 
connected to the motor S of çhe machine. Con- 
sequently when the manual arm 2|! is moved 
fo the position shown in Figs. 3 and 33, the motor 
is sçarted, the swich mechanism being locked in 
its "on" position. When the second side of 
last record of a supply bas been played, the 
switch mechanism is restored automatically fo 
içs "off" position, in the model exemplified in 
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the drawings, the tone arm means is af this rime 
located for top side playing first. Therefore, in 
restarting the machine for a new load or supply 
or records, the main cam is first given a full 
5 cycle of movement so as to position the tone arm 
means for bottom side playing first and then the 
supply of records is positioned at the supply sta- 
tion. 
For operating the machine after the motor is 
l 0 started, the trip or initiating mechanism is man- 
uaily set. This is preferably done by the opera- 
tion of the switch mechanism just described, and 
is accomplished by the following means. Mount- 
ed on the rod 3 is a link 23 provided with a 
1 fiange 23 adapted fo be engaged by the bent arm 
26 to which link is pivoted an arm 236 con- 
trolled by a spring 237 and guided by a slotted 
element 23, the free end of said arm being 
adapted to engage the trip lever 17 of the trip 
20 mechanism, this latter being particularly shown 
in Fig. 19. These parts are so arranged as shown 
that after the mercury switch 2 ! is moved to the 
"on" position, a short over-travel of the operat- 
ing manual 2! | causes the bent arm 26 fo en- 
2 gage the link fiange 23 and more the arm 235 
against the action of the spring 237 into engage- 
ment  With the trip lever 17, thus tripping or 
initiating the operation of the main cam M. 
Whn the parts of the switch mechanism are. re- 
30 leased from this over-travel, they more back to 
the latched condition for the mercury switch. 
As shown in Figs. 3 and 33, two other manuals 
are provided. The manuai lever 239 fulcrumed 
on the shaft 2|2 connects a Iink 2 to a crank 
3 rod 2| to which the angle lever  is attached, 
the latter being interposed to operate ' the switch 
frog $ when only top side playing of the ma- 
chine is desired. Thus when the manuai 239 is 
moved from the "off" position shown in Fig. 3 
40 to the "on" position, the angle lever  is op- 
erated to permit top side playing only of a record 
or a record supply] 
The third manual 22 also ïulcrumed on the 
shaft 22 and connected to a link 23 is utflized 
45 for conditioning the machine for manuai record 
operation. The link 23 is connected to a lever 
2 having a terminal pin 2 which is arranged 
to engage the outer ara lido of the carrier lever 
of the tripping mechanism, as best shown in Figs. 
50 3 and 19. This manuai 22 is adapted to be held 
in its "on" position by means of a pin 246 con- 
trolled by a spring 27 engaging the enlarged 
part of a slot 2 in the link 23 (such as shown 
also for link 2fl) (Fig. 33). The operated lever 
55 24 is thereby adapted to be held in ifs position 
in engagement with the carrier arm of the trip 
mechanism and thereby the operated parts of 
the trip mechanism are held from being driven by 
the motor wheel |9|. Consequentiy, the main 
60 cam will hot be operated under these conditions 
and the machine is thereby conditioned to be 
used for the manuai placing and playing of a 
record. 
General Operation 
65 The operation of the record changer phono- 
graph of the present invention has been described 
above in connection with the different compo- 
]ent mechanisms thereof, and the operation as 
wéll as iiterrelation between these mechanisms 
ï0 bave aiso been detailed. Hence, af this point 
only the general operation of the machine might 
be restated. A load of intermixed records of dif- 
ferent sizes is placed and supported at the sup- 
ply station S, the recorl follower 13 being posi- 
;.3 ioned so as fo test on the top record of the sup- 
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ply. The manual 2 | | is moved to the position 
shown in Fig. 3, whereupon the svitch 2[ is 
moved to and latched in the "on" position, thus 
energizing the motor 94. The manual 2  ! is then 
further moved to its over-travel position, where- 
upon the trip lever !75 is engaged and the trip 
mechanism is operated. This causes the motor 
wheel !9! to be engaged by the tripped friction 
wheel |93, thus connecting the motor wheei to 
the main cam M and the main cam is thereby 
moved through an operating cycle at the end of 
which the trip mechanism is restored and the 
wheel !93 disengaged from the motor wheel. 
During this cycle of operation of the cam, the 
first record (the underneath record) of the rec- 
ord supply S is dropped to the playing station P 
and the tone arm B is moved to its initial playing 
position. This position is determined by the rec- 
ord which is dropped to the playing station, the 
tone arm being moved fo play 10 and 12 inch rec- 
ords when 10 and 12 inch records are drop-fed, 
respectively, to the playing station P. The rec- 
ord 2 at the playing station P, in the first cycle 
of operation, is played, at its underneath side 
as shown in Fig. 1 of the drawings, the tone arm 
B having moved in this cycle from top to bottom 
side playing position. During the playing of the 
record in this first cycle, the record 2 is rotated in 
the proper direction as indicated by the arrovs in 
Fig. 1 (counter-clockvise) by the record rotat- 
ing means C. 
In this first cycle of operation of the main 
cam M, as the tone arm means B is moved from 
a top side playing position to a bottom side play- 
.ing position, the record receiving and supporting 
means D, D' and D 2 are moved from the record 
supporting position to the non-record-supporting 
position depicted in Fig. 3 and are thereupon 
turned to the supporting position for intercepting 
and supporting the first fed record. This oper- 
ation of the record supporting means D, D' and D 
takes place every rime the tone arm B is moved 
from a top side playing position to a bottom side 
p]aying position. 
When the tone arm B reaches the terminal 
groove of the underneath side of the played 
record, the trip lever !7§ is engaged either at ifs 
trip screw |84 or at its pawl |85 and the tripping 
mechanism is operated fo initiate another and 
second cycle of rotation of the main cam. In this 
cycle of rotation, the tone arm B is moved from 
bottom side to top side playing position shovn in 
Fig. 2. The record rotating means C is at the 
saine rime reversed in ifs operation so that the 
record is now rotated in the reverse direction 
(clockwise) for top side playing. Again the tone 
arm B is automatically set or positioned for a 
10 inch record if a 10 inch record is at theplaying 
station, or a 12 inch record if a 12 inch record is at 
the playing station, the means for determining 
the setting position of the tone arm being auto- 
matically held or maintained until both sides of 
the record have been determined or played. 
During this second cycle of operation of the 
main cam M, the tone arm moving from bottom 
side to top side playing, only the tone arm play- 
ing means is moved through a record change cycle, 
the record feeding means A and D (D' and D 2) 
being held inoperative. 
In the next or third cycle of the operation of 
the main cam, the record  at the playing station 
drops to the record receiving station 1% and a 
nev record is fed from the supply station S to 
the playing station P. Thus in every odd cycle 
or alternate cycle, the record feeding means is 
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actuated along with the record playing means and 
in every successive cam operating cycle the record 
playing means is operated. 
Upon feeding the last record of the supply S 
5 to the playing station P, the operating mechanism 
of the machine is so conditioned that after both 
sides of the last record have been played at the 
playing station and is drop-fed fo the record 
ceiving station, the mercury switch 0| is auto- 
10 matically released and the manual 2 ! ! isreturned 
to the "off" position, thus stopping the motor and 
the machine. The stacked records at the record 
receiving station may be then bodily lifted and 
removed from the machine. 
15 When at any rime in the operation of the 
machine it is desired to play only the top. side 
of a record or a series of records, the manual 
is moved from its "off" to its "on" position. As 
a result, the tone arm B is automatically moved 
2o in each cycle to ifs top side playing position and 
the record feeding means is operated automati- 
cally in each cycle along with the record playing 
means instead of in alternate cycles. 
When it is desired to play records manually, 
25 the operator merely moves the manual  and 
this renders inoperative the rotation of the main 
cam M. 
The àdvantages incident to the use and oper- 
ation of the record changer of the present inven- 
0 tion are numerous and will be evident to those 
skilled in the art from the above description of 
structure, operation and produced results. 
It will be apparent that many changes may be 
ruade in the machine and its various component 
5 mechanisms without departing from the spirit 
of the invention defined in the appended claires 
and in the claims of the copending applicatior 
which are divisionals of the present application. 
We claim: 
40 1. In a record changer phonograph, means for 
feeding records, one arm means for playing the 
opposite sides of a record, cam mechanism for 
oerating the tone arm means in successive cycles 
and the feeding means in alternate cycles, said 
ç5 cam mechanism comprising a first cam member 
connected to said tone arm means operable in 
successive cycles and having a first cam track 
for operating the tone arm means for one side 
playing of the record and a second cam track 
50 for operating the tone arm means for the oppoaite 
side playing of the record, a second cam member 
connected to said record feeding means for oper- 
ating the feeding means, means for effecting the 
connection and disconnection of the second cam 
 member to and from the first cam member and 
mechanism for operating said means for effecting 
connection when one of said two cam tracks of 
said first cam member is operative and for effect- 
ing disconnection vhen the other of said two 
(,) cam tracks is operative. 
2. The combination of claim 1 in which the 
said last-mentioned means comprises mating ele- 
ments mounted on the first and second cam mem- 
bers. 
¢5 3. The combination of claim 1 in which the 
first cam member and the second cam member are 
rotatable and are coaxially mounted. 
 4. The combination of claim 1 in which the firs 
cam member is cylindrical and the cam tracks 
ï0 thereof are located in the cylindrcal vall thereoï 
and in which the second cam member is disc 
shaped and is mounted within the cylindrical 
cam member. 
5. n a record changer phonograph, means for 
75 v.d.ing records, tone arm means for p!aying the 
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opposite sldes of a record, cam mechanlsm for 
operating the tone arm means in successive cycles 
and the feeding means in alternate cycles, said 
cam mechanism comprising a first cam member 
operable in successive cycles having a first cam 
track for operating the tone arm means ïor one 
side playing oï the record and a second cam track 
for operating the tone arm means for the oppo- 
site side playing oï the record, a cam ïollower 
connected to said tone arm means cooperating 
with said cam tracks, a second cam member con- 
nected to said record ïeeding means ïor operating 
the feeding means, means for effecting the con- 
nection and disconnection of the second cam 
member to and from the first cam member, said 
means being operated by the cam ïollower. 
6. The combination of claire 5 in which the said 
last=mentionid means comprises mating elements 
mounted on the flrst and second cam members. 
7. The combination of claim 5 in which the 
said last-mentioned means comprises mating ele- 
ments mounted on the rst and second cam mem- 
bers, and in which the said mating elements are 
operated by the cam follower. 
8. The combination oï claire 5 in which the firsç 
cam member and the second cam member are 
rotatable and are coaxially mounted, in which the 
said last-mentioned means comprises mating ele- 
ments mounted on the flrst and second cam mem- 
bers, and in which the cam ïollower when co- 
operating with one of said cam tracks operates 
said means to effect the disconnection oï the said 
cam members. 
9. The combination oï claire 5 in which the said 
last-mentioned means comprises mating elements 
mounted on the first and second cam members, 
said mating elements acting to normally cormect 
the second cam member to the first cam member, 
and in which the cam ïollower when cooperating 
with one of said cam tracks operates to discormect 
the mating elements thereby rendering the sec- 
ond cam member inoperative. 
10. The combination oï claire 5 in which the" 
sald last-mentioned means comprises mating ele- 
ments mounted on the flrst and second cam mem- 
bers, said mating elements acting fo normally 
connect the second cam member fo the first cam 
member when the said cam follower cooperates 
with one oï said cam tracks, and in which the 
sald mating elements are operated when the said 
cam follower cooperates with the other oï said 
cam tracks to disconnect the cam members and 
thereby rentier the second cam member inoper= 
ative. 
11. In a record changer phonograph, a record 
supporting and driving mechanism comprising a 
mourir rotatable about an axis, a record support- 
ing and driving wheel carried by and extending 
transversely from said raount and rotatable there- 
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on about a transverse axis, means for rotating 
the mount about ifs axis for moving the said wheel 
between record supporting and non-supporting 
positions, and means for rotating said wheel 
5 around its transverse axis in either of opposite 
 directions for rotating the supported record in 
one direction or the reverse direction, the last 
recited means comprising a motor element ro- 
tatable about the axis of the mourir and a revers- 
10 ing clutch member connected fo said driving wheel 
movable along said transverse axis into and out 
of engagement with said motor element. 
12. In a record changer phonograph, a record 
supporting and driving mechanism comprising 
15 a mount rotatable about an axis, a record sup- 
porting and driving wheel carried by and extend- 
ing transversely from said mourir and rotatable 
thereon 'about a transverse axis, means for ro- 
tating the mount about ifs axis for moving the 
0 said wheel between record supporting and non- 
supporting positions, and means for rotating said 
wheel around ifs transverse axis in either of oppo- 
site directions for rotating the supported record 
in one direction or the reverse direction, the last 
2.5 recited means comprising a motor element inde- 
pendent oî the mount rotatable about the axis of 
the mount and a reversing clutch member carried 
by the mount movable along said transverse axis 
into and out of engagement with said motor ele- 
30 ment. 
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